criticized the naturalness of this genus and stated that the construction of the monotypic genus Kalakia based on the thickened mericarp margin was not reliable. In their molecular study, they confirmed the monophyly of Cymbocarpum and ascertained its close relationship to Ducrosia and Kalakia; after giving the overall similarity between Cymbocarpum and Kalakia and their relatively low genetic divergence, they concluded that the genus Kalakia and its only species, K. marginatum, should be included in the genus Cymbocarpum, but they hesitated to transfer Ducrosia species to the genus Cymbocarpum due to the absence of Ducrosia species except for D. anethifolia (DC.) Boiss. in their study.
The name of Cymbocarpum comes from the Greek kymbe (Latin cymba) and karpon, meanings boat and fruit, respectively, referring to the shape of the mericarps (Shishkin, 1950) . The genus is characterized by the features of being short annuals (rarely biennial) with a fetid smell of goat, 2 or more pinnate, ternate, or divaricately branched leaves; inconspicuous calyx teeth, white or rarely violet (pink?) petals, generally lenticularly compressed fruit with narrow, thin tapering or slightly inflated margin, and thin, filiform, often inconspicuous ribs (Boissier, 1872; Shishkin, 1950; Chamberlain, 1972; Rechinger, 1987; Davis et al., 1988) .
The aim of this study is to describe a new species of the genus Cymbocarpum, to determine the morphological differences between the new species and its allied species, and to assess its phylogenetic placement with a maximum parsimony analysis of nrDNA ITS sequences from representative members of tribe Tordylieae.
Materials and methods
Plant material belonging to the new species was collected from Ankara Province, Turkey, during the 2014 vegetation season. Herbarium specimens were prepared and deposited at NGBB (Nezahat Gökyiğit Botanic Garden Herbarium, İstanbul) and ADO (Anadolu Herbarium, Kırıkkale University). More than 10 specimens with both flowers and mature fruits were collected. The material was examined carefully using a stereomicroscope, and its features were compared to published literature on Cymbocarpum and its allies (Boissier, 1872; Shishkin, 1950; Chamberlain, 1972; Rechinger, 1987; Davis et al., 1988) , to material found in the herbaria HUB and ISTE, to high magnitude images of Cymbocarpum specimens observed on websites, and to a high-quality photograph of the holotype specimen of C. anethoides sent by the head curator of G herbarium (see Examined material). The threat category assessment of the new species was defined according to the IUCN criteria (IUCN, 2016).
For the fruit anatomical studies, mature mericarps were boiled in distilled water and sections were made by hand, using a razor blade. After staining in alcian blue and safranin, these sections were examined under a light microscope.
Total genomic DNA was isolated from dried leaves of C. alinihatii using the modified CTAB procedure of Doyle and Doyle (1987) . Double-stranded DNA of the complete ITS region in each genomic DNA was PCR-amplified and sequenced using primers ITS4 and ITS5 (White et al., 1990) . Sequencing was carried out by PRZ BioTech (Ankara, Turkey). ITS sequences of all other taxa included in the phylogenetic analysis were obtained from GenBank (Table 1) . Conium maculatum was used to root the trees, as this species is a sister group to tribe Tordylieae (Ajani et al., 2008) .
Phylogenetic analyses were carried out initially using maximum parsimony (MP) as implemented in PAUP* Ver. 4.0b10 (Swofford, 2003) . A set of most parsimonious trees was obtained through heuristic searches replicated 1000 times with random stepwise addition of taxa, tree bisection-reconnection (TBR) branch swapping, and saving multiple trees. Bootstrap (BS) values were calculated from 1000 replicate analyses using TBR branch swapping and random stepwise-addition of taxa. Aydınkal, Ö. Demir (OBKA) 947 (holotype: NGBB 005901; isotypes: ADO, NGBB). Annual tap-rooted plants. Stem 4-8 cm tall, branched at or near its base, striate or grooved, slender, 0.8-1.5 mm in diameter at base, dark violet in color almost throughout, and sparsely to densely scabrid. Basal leaves 2-3 pinnate or ternate with furcately divaricated segments, 2-3.5 cm; lamina 1-1.5 cm, ovate in outline; ultimate segments 2-4 × 0.3-0.5 mm, linear with violet mucronate or apiculate tips, glabrous to scabrid. Petioles 1-2 cm, with a sheath up to 4 mm. Cauline leaves similar to basal leaves but smaller in size of lamina and petiole and less divaricated. Synflorescence composed of shortpedunculate (1-2.5 cm) compound umbels with unequal, ±glabrous to sparsely scabrid hairy, 4-7(-10) rays. Bracts 4-6.1 × 0.4-0.6 mm, simple, deflexed, filiform to linear, rarely bifid, glabrous to sparsely scabrid hairy. Bracteoles 2-5, deflexed, filiform to linear, 1-3 mm long, ±glabrous. Flowers 5-8 in each umbellule, polygamous, 1-1.5 mm in diameter, with 1-3 mm and longer fruiting, unequal, ±glabrous pedicels. Sepals obsolete or rarely minute. Petals white, ovate to obovate, strongly inflexed, with a shallowly emarginated truncate-retuse tip, and glabrous on the dorsal surface. Ovary and immature mericarp dark violet in color, densely tubular clavate or capitate glandular white hairy. Dried mature mericarp 2.9-3.2 × 1.5-1.8 mm, ovate and lenticularly compressed in cross-section, with black vallecular and commissural area and light straw yellow ribs and lateral wings, sparsely to densely tubular clavate or capitate glandular white hairy on dorsal surface including unthickened lateral margin; dorsal ridges filiform; lateral wings 0.25-0.30 mm; stylopodium short conical with undulate margin, glabrous; styles 0.5-0.8 mm long, slender, deflexed; stigma capitate; oil ducts absent on both dorsal and waxy commissural surfaces.
Results and discussion
Flowering in May-June, fruiting in June-July. Etymology: Cymbocarpum alinihatii is named in honor of Ali Nihat Gökyiğit, founder and leading financial contributor of the Nezahat Gökyiğit Botanical Garden and ANG Foundation, for his continued contributions to the Illustrated Flora of Turkey and Turkish botany.
Proposed Turkish name for the new species according to Menemen et al. (2016) : Ankara aşotu. . Because of farming effects and overgrazing, the habitat of this species is under threat, and this situation leads to a true potential reduction in the number of individuals. The population is currently in poor condition, and the number of individuals is estimated to be about 30-40. Therefore, the species should be categorized as Critically Endangered CR [B2ab(i, ii, iii, v) 
.C. erythraeum
Here, we recognize 6 species belonging to the genus Cymbocarpum. A comparison of some diagnostic characters of these species is presented in Table 2 . The taxa in the genus Cymbocarpum are fetid annual (rarely biennial) plants as in C. erythraeum, but C. alinihatii has no unpleasant smell. Stem is glabrous in C. anethoides, C. amanum, C. erythraeum, and C. marginatum; sparsely papillate in C. wiedemannii; and sparsely to densely scabrid in C. alinihatii. Leaf is 2-3 pinnate or divaricately branched or 3-ternate in C. marginatum and sometimes in C. alinihatii, which has 2-3 pinnate or ternate with furcately divaricated segments (Figure 3) . In terms of leaf hairiness and leaf type, C. alinihatii differs from its closest relative, C. anethoides, by having sparsely to densely scabrid hairy and sometimes ternate leaves.
The number of rays varies between 2 and 20 in the genus Cymbocarpum. C. amanum differs from all the other species by having 2-5 subequal rays. This species is the only species within the genus with no bracts or bracteoles. C. alinihatii has simple deflexed, filiform to linear, rarely bifid, glabrous to sparsely scabrid hairy bracts, and deflexed, filiform to linear, ±glabrous bracteoles. The flower color is white in all Cymbocarpum species except for C. erythraeum and wiedemannii, which sometimes have violet (pink?) corolla.
The mericarp in the species is dorsally lenticularly compressed and does not contain any vitta on either dorsal and commissural surfaces, and it ranges from elliptic or oblong to ovate in shape (Figures 4 and 6) . Although thickness of mericarp margin is a good character to distinguish species within the genus, as for C. marginatum and C. amanum ( Figure 6E ), the use of this character to separate the genera was criticized by Ajani et al. (2008) , who stated that the construction of the monotypic genus Kalakia based on the thickened mericarp margin is not reliable. In terms of mericarp size, hairiness, and margin, C. alinihatii shows an affinity to C. anethoides (Figures 4A and 4C, 6G, and 7) , but differs by having an ovate mericarp. All Cymbocarpum species examined are more or less waxy on the commissural surface (Figures 4B and 6B, 6D, and 6F) .
C. alinihatii is the only Cymbocarpum species detected in central Anatolia (Figure 8 ) except for C. wiedemanni, a specimen of which was unusually collected from the southern border of the region, isolated from other species. Despite the fact that C. anethoides (Iğdır Province in Turkey) appears to be the closest relative species to C. alinihatii (Ankara Province), their habitats are very far from each other (Figure 8 ). The distribution area of the new species is very close to the distribution of C. wiedemannii in the Western Black Sea region. C. wiedemannii is clearly distinguished from the new species by having a 20-40 cm high stem, ca. 3 cm leaf lamina, 5 cm petiole, and 5 mm ultimate segments respectively, umbel with 10-20 rays, and hairless 4-5 mm long hairless mericarps.
To assess the phylogenetic placement of C. alinihatii, a maximum parsimony analysis of nrDNA ITS sequences from representative members of tribe Tordylieae was carried out. It shows that the new species nests within a wellsupported clade comprising members of Cymbocarpum with a strong 100% bootstrap value (Figure 9 ). C. alinihatii takes place within the clade of Cymbocarpum as sister to a subclade that includes the species C. anethoides, C. erythraeum, and C. wiedemannii.
The phylogenetic analysis and our examination of the specimens collected from Ankara show that they are representatives of a new species belonging to the genus Cymbocarpum. After the introduction of this new species to science, the number of Cymbocarpum species is raised to 6 throughout the world, of which 5 are distributed in Turkey.
